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Claim 1 . 


A controlled release composition 


for 



administering active agents to ruminants, said composition 
comprising a solid ?.urfactant having an KL8 value of 8.5 or less 
and, when mixed with said active agent, having a melting point in 
excess of 39^C, the composition, when inserted as a solid Into the 
ruwen of a ruminant, being capable of slowly disintegrating at the 
interface betwe*:.- ' id composition and ruminal tiuid present in 
the rumen of sail rant. 
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COMPOSITIONS FOR Ai^MINISTRATION OF THERAPEUTIC AGENTS TO RUMINM5TS'' 



The following stateicent is a full description of this inventic», 
including the best method of performing it known to us - 
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The present invention concerns controlled- release 
coxnpositions for administration of therapeutic agents to 
ruminants, and -to variiablo goomotry aoviooo ottjb'tablQ fo g 
actaiiniistr a tioa of the compos i t io ns to ruiainanto* 

We have already described a depot capstale of a size 
and shape suited to administration per os to ruminants (e-g- 
sheep and cattle) which, after administration, can open to 
a size and shape that is too large to be regurgitated and is 
thus retained in the rumen throughout its useful life 
(Australian Patent No. 449,029). This depot device can be 
used to hold controlled release systems for antibloat detergents^ 
magnesiuKi to prevent grass tetany in cattle {Australian Patent j 
Application No. 55556/73) and iodine to prevent hypothyroidism % 
in sheep and cattle (Australian Patent Application No. 69779/74>-: 

U.S. Patent No. 3857S33 discloses a controlled-release 
composition consisting of a glycol ester of a wax acid 
containing 22 to 39 carbon atoms and a physiologically tolexabi^ 
surface-active substance present as an oil in water emulsifier 
in which the glycol ester is characterised by being sparingly 
soluble in the digestive tract- The therapeutic compositions 
described in the above U.S. patent specification are prepared 
by melting the ingredients of the composition, mixing them 
together and casting the molten mixture into small beads. 
When administered the therapeutic agent is slox^ly extracted 
from the beads by elution, as the beads pass through the gastro 
intestinal tract leaving behind an intact porous bead 
comprised of the sparingly soluble glycol ester- Such 
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controlled-release compositions are only stilted to therapeutic 
agents which are either water soluble or capable of disst>lviJQg 
in the surface -active substance. In addition, the rate of 
release of therapeutic agent from such compositions decreases '-i 
with time. 

Advantages would therefore accrue to a composition, the 
whole of which is slowly disintegrated, particularly when used, 
to administer a water insoluble therapeutic agent • in addition, '4 
the rate at which the therapeutic agent is made available from 
such a composition is determined by the arate at which the ? 
composition disintegrates and not the rate at which the thera- 
peutic agent is dissolved from a sparingly soluble carrier. 

Accordingly the present invention provides a controlled- 
release composition for administering active agents to rumisiants^. 
said composition comprising a solid surfactant having an HLB 
value of 8.5 or less and, when mixed with said active agent, 
having a melting point in excess of 39^C, the composition when 
inserted as a solid into the rumen of a ruminant, being capable 
of slowly disintegrating at the interface between said 
composition and ruminal fluid present in the rumen of said 
ruminant. 

The composition may comprise any biologically-acceptable 
solid surfactant which is capable of slow dispersion in ruminal 
fluid such as those solid surfactants having an HLB value of 
8.5 or less, for example, N,N-dihydroxyethyl octadecyl amine, 
i.e. stearylamine ethoxylated with 2 moles of ethylene oxide, 
e.g. Teric 18M2 (Reg. Trade Mark) . The rate at which N,N-di- 
hydroxy ethyl octadecylamine is dispersed in ruminal fluid can 
be varied by esterif ication with either organic or inorganic 
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2 moles of ethylene oxide, stearyl alcohol ethoxylated with 
2 moles of ethylene oxide, polyoxyethylene sorbitol hexastearate,- 
and sorbitan monostearate. These surfactants are known 
coEffaercially by the names Brij 52, Brij 72, G1050 and Span 60 
respectively-^ All are products of ICI {America) Limited. 

A limited range of biologically safe surfactants 
suitable for use in this inventiv>n which are acceptable by 
national health regulatory bodies includes the surfactants just 
described, namely Brij 52, Brij 72, Span 60, G1050 but not 
Teric 18M2. The first four materials are not as well suited for 
use in the present invention as Teric 18M2 and are best used in 
mixtures which more or less reproduce the consistency of Teric 
18M2. Generally a hard material, e.g. Span 60 or Tweei^ must 
be mixed with at least one of the soft materials, e.g, Brij 52, 
Brij 72 or Brij 80 (Sorbitan monooleate, a biologically safe 
liquid surfactant) to achieve the desired consistency, vhich is 
judged, for example, by a melting point range and penetrometer 
or other rheological measurement*) 

By way of example, the following mixtures have been 
found satisfactory in in vivo trials. 

Brij 72 83%, Span 60 17% 

Span 80 40%, Span 60 60% 

It is important in choosing the components in such 
mixtures that in addition to their biologically acceptability, 
their HLB values should not differ markedly from each other ^ 
as this will lead to possible differential dissolution, the 
component with the higher HLB/dif fusing preferentially faster 
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than that with the lower HLB. This can give rise to release 
rates of the active ingredient which are non uniform and in 
certain instances, this could lead to non reproducible 
performance and even complete stopping of release before 
5 exhaustion. Accordingly, in compositions containing mijced 

surfactant the HLB values should be similar and not differ by 
more than 2 units. In the cases cited, the HLB values for 
Brij 72, Span 60 and Span 80 are respectively 4.9, 4.7 and 4.3. 

The composition may also comprise a solid corapositian 
ID which is susceptible to erosion at the interface between the 
composition and ruminal contents. Erosion may be caused by . 
direction action of the riaminal fluid on the composition, 
mechanical attrition at the interface as a result of the normal 
digestive action of the rumen, or a combination of both. 
15 Compositions comprised of a water insoluble wax and a non-ionic 
surfactant are capable of functioning in this way. 

Accordingly the composition may comprise a biologically 
acceptable v/ater insoluble wax, and a biologically acceptable 
nonionic surfactant, said composition being susceptible to 
20 erosion in the rumen of a ruminant. Normally the rate of 

erosion is controllable by variation of the constitution of said 
composition. The wax may be, for example, stearic acid, paraffin 
wax, beeswax or any other biologically acceptable wax. Suitable 
nonionic surfactants are the ethoxylated alcohols and polyether 
25 glycols, for example^ Teric PE68, Teric 12A23 or Teric 16A29. 
«Teric" is the registered trademark of I.C.I. Australia Ltd- 
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and the p^eodact KBitaDers refer respectively to a bljftik copcflyroer 
of poiyp-rppyiene glycol having a molecular weight of 1750 
ethoxylated to a molecular weight of 8,750; synthetic C^^^is 
alcohol ethoxylated with 23 moles of ethylene oxide; and 
synthetic C^^_^q alcohol ethoxylated with aS sioles of ethyieoe 
oxide . 

In binary compositions comprising a water insolable wax 
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and a nonionic surfactant, there is frequently a range of 
compositicAS over VThich small increases in the surfactant 
content drastically increase the solubility of the compo3itio%,:|^ 
However, by including a water soluble polymer in the compositicfi| 
such drastic changes can be decreased. Preferably, therefore, 
such binary compositions are modified by inclusion of a 
biologically acceptable water soluble polymer such as a polyr 
ethylene glycol having a molecular weight of 2000 or more. 

The invention also provides therapeutic compositions 
comprising a mixture of a therapeutic agent and said 
controlled-release composition. The therapeutic composition 
functions by controlled disintegration thereof in the rumen. 

The rate of release of the therapeutic agent from the 
therapeutic composition can be controlled in a nxamber of ways- 
Fir stly the rate of disintegration of the therapeutic 
composition can be increased or decreased by varying the 
components of the composition. Secondly the rate of release 
of the therapeutic agent may be varied by limiting the area 
of the therapeutic composition exposed to the rumen environment^ 
In this case the rate of release is proportional to the area 
of exposed composition. Thirdly the rate of release of 
therapeutic agent from the composition can be varied by 
altering the concentration of therapeutic agent in the 
composition- Preferably however the therapeutic composition 
contains no more than 50% by weight of the therapeutic agent; 
The therapeutic agent need not be uniformly distributed in | 



the composition* For example, a suGeessiorn of pulse doses 
can be delivered by making the therapeutic compositioB in such 
a way that it coitprises layers of the composition containing, 
the therapeutic agent interspersed betvjeen layers containiB^g 
little or no therapeutic agent. 

In a third aspect of the present invention there is 
provided a method of treating ruminants with a therapeutic 
composition which method comprises mixing a therapeutic agent 
with a biologically acceptable carrier to form a therapeutic 
composition having a melting point in excess of 39^C and which, 
when inserted into the rxamen of a ruminant, is capable of slowly ■ 
disintegrating at the interface between said composition asnd 
ruminal fluid present in said r\3men^ and administering said 
composition to ruminants in such a manner that the composition 
is not regurgitated until substantially all said composition 
has disintegrated. 

The therapeutic compositions of the present invention J 
may be administered by means of the variable geometry 
capsules described in our Australian Patent Ko- 
449, 029, (especially in Figures 1 to 3 thereof) the 

complete disclosure of which is incorporated herein by reference . 



Briefly, the capsules comprise at least one body portion 
containing or comprising said composition and having a fire . 
configuration or being adapted to be arranged in a first 
configuration, whereby it is adapted to be administered per 
OS so as to pass into the rumen and being adapted to change in 



to further disintegration. Uniform release of the therapeutic 
agent can be achieved when using this method of administration, 
by increasing the concentration of therapeutic agent with 
depth of composition below the exposed parts of the capsule in 
5 . a maimer that compensates for the decline in release rate of 
the composition. 

Normally the therapeutic compositions of the present 
invention have a melting point in excess of 39^C. However, 
if the compositions are to be administered by means of the 
10 variable geometry capsules illustrated in the above patent, 
lower melting points can be tolerated providing however that 
the composition is not a free flowing liquid at 39^C, but a 
composition which was a gelatinous mass at this temperature 
would be tolerable. 
15 Our copending (divisional) application No- inil/^i 
describes a variable geometry device for administration of 
solid therapeutic compositions, particxalarly those of the 
present invention, which device coioprises a hollow body having 
an opening, a driving means for urging a solid therapeutic 
20 composition contained therein towards said opening, restricting 
means to prevent expulsion of the solid therapeutic composition 
therefrom by said driving means, a resilient member forming a 
first configuration with the body and which is capable of 
being resiliently deformed to provide a second configuration 
25 in which the device is capable of being administered to a 
ruminant per os, said resilient member being capable of 
reverting to the first configuration » 



when the device reaches the rainen after administration thereof, 
said first configuration being such as to substantially reduce 
the possibility of regurgitation frcwu said rumen. The 
variable geometry device may also include a means for inserting 
a precast plug of said therapeutic composition into the body- 
The driving means may be a sealed expandable body filled with 
a volatile liquid having vapour pressure ir excess of 1 
atmosphere at 39^C. The driving means may also be a plunger 
biased by a resilient body such as a vreak helical spring, 
e-g. a spring v^hich at full compression is capable of exerting 
a pressure in the range from 50 grams per square cm. to 500 
grams per square cm. 

Preferably the hollow body portion conprises a cylindrical 
tube open at one end, the other end having a base supporting 
a helical spring to v/hich a plunger is attached which plunger 
is capable of being urcjed by the spring toward the opening. 

The driving means may also comprise a small volume of a 
volatile liquid retained behind a close-fitting plunger which 
liquid has a vapour pressure in excess of one atmosphere at 
normal rumen temperatures. Trichlorof luoromethane/ for example 
Monsanto 's "isceon No. lymay be used. This has a boiling poinf" 
of 23.8*^0 and provides a vapour of 1.65 atmospheres at the 
rumen temperature of 39°C. However care must be taken in 
selecting the material for construction of the body when using 
trichlorof luoromethane. For example, trichlorof luoromethane 
diffuses through polypropylene and causes it to sv-^/ell. Nylon 
can be used with trichlorof luoromethane. The preferred volatile 
liquid is however methyl formate which can be used with poly- 



propylene as as nylon. 

The means for enabling a precast plug of the 
therapeutic composition to be inserted into the device may 
be provided by incorporating into the body of the device, 
a detachably secured base through which the plug and driving 
means can be inserted before the base is secured in position. 
Alternatively the restricting means may be of such flexibility 
that the plug can be manually pushed past the restricting 
means but of sufficient rigidity to overcome a force exerted 
by the drivingmeans on the plug when the plug is in position. 

Preferably the resilient member comprises one or more 
arms integrally moulded with the body in a resilient plastics 
material. 

When the therapeutic coinpositicn is in position , the 
device is held with the resilient member in the second 
configuration and the device administered per os tc a . 
ruiTiinant. On reaching the rumen the attachment reverts to 
the first configuration thereby preventing regurgitation of 
the device. Rumenal fluids enter the open end and cause 
the composition contained in the device to slowly disintegrate. 
As the composition progressively disintegrates, the driving 
means retains the composition in contact with the restricting 
means thereby preventing rumen derived solids from entering 
the device and thereby tending to act as a barrier to further 
disintegration. In this way the variable geometry device ^ 
fe>»o ..prGCont invent ion provides a uniform rate of disintegration 
of the therapeutic composition. 



The device and the controlled release coiaposition of 
the present invention are particularly useful for administering 
anthelmintic agents to ruminants. For example, therapeutic 
" compositions in which the therapeutic agent is oxfendazole 
5 (Syntex) are especially effective against Ostertagia ostertagi 
when adzflinistered by means of the device of the present 
invention- Administration of oxfendazole by means of the 
controlled release system of the present invention provides 
advantages over the normal method of administration which 
10 comprises strategic dosing. These advantages include in 

particular a more certain means of preventing type 2 Ostert- 
agiasis which is a highly fatal consequence of the sudden 
emergence of large numbers of encysted inhibitea 4th stages 
of Ostertagia, and also the potential for eliminating 
15 particular helminths from particular areas by means of 
complete inhibition of reproduction. Other anthelmintic 
agents may of course be used, such as Albendazole (Smith, 
Kline & French) . 

Other biologically active agents which can be 
20 administered in accordance with the principles of the invention 
include growth^stimulants, such as Monesin sodium (Eli Lilly 
& Co.)/ and Elfazepam {Smith, Kline & French) and chemical 
defleaing agents ^ such as dexamethazone and f lumethazone. 

The invention is also useful in administration of 
25 radioactively-labelied compounds for experimental purposes, 
for example, compounds used as fecal dry-matter markers 'in 
animal nutrition studies, 

For ease of re'ference, an em.bodiment of the device of 
x'^^j^x our copending application is described here, with reference 
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Figure 1 is a cross sectional view of a variable geometry 
device according to the invention- The device 1 coraprises a 
tubular body 2 having an opening 3 at one end, which opening is 

restricted by resilient projections 4- Preferably the body has 
a length of 14 cm. and a diameter of 2,8 cm, for cattle and a 
length of 9 cm. and a diameter of 1.6 cm. for sheep. The 
projections 4 protrude inwardly from said one end of the body. 
The other end of the body is closed. The body contains a cupped ; 
plunger 5 which is capable of sliding longitudinally thereof - 
The plunger is biased by means of a helical spring 6. The 
helical spring is made from spring steel wire having a circular 
transverse cross section of 0.5 mm. in diameter. The spring 
coniprises 20 to 3 Q coils and is capable when fully compressed of 
exerting a pressure of approx iraately 100 grams per sq. cm. The 
body has tv/o resilient arras 7 attached thereto at said one end, 
which arms project outv/ardly from said body at an angle of 
approximately 45^ to the side thereof to form a first configur- 
ation. In the first configuration the device has the shape of 
an arrow-head. The arms 7 are capable of being resiliently 
flexed about an a.xis corresponding approximately v/ith the 
junction of the arms with the body, to form a second configuratic 
in which the arms are substantially parallel to the length of 
the body as shown by the dotted lines in Figure 1. With the arms, 
folded back into the second configuration the device is capable 
of being administered to cattle per os. As shown in Figure 1, 
the hody contains a precast cylindrical plug 8 of a therapeutic 
composition. The resilient projections 4 are sufficiently 
flexible to allov7 the precast plug to be inserted into the device 
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but have sufficient rigidity to retain the plug within the devid^ 
against the pressure exerted by the spring- Alternatively, a 
barrier preventing ejection of the plug by action of the spring 
can be applied after the plug has been inserted, e.g, a strip o€ 
polypropylene welded across the opening 3 of the body. The body 
2, arms 7 and projections 4 laay be integrally moulded from a 
suitable plastics material such as polyethylene polypropylene 
or nylon- By choice of the appropriate material of construction 
a device may be obtained which can be retained in the nimen 
indefinitely or for lesser periods of time- For example, a 
device integrally moulded from low density, lov/ molecular v/eight 
polyethylene will eventually fail after about 27 0 days in the 
rumen by flex cracking of the arms. On the other harid, a device 
integrally moulded from polypropylene is virtually indest rue table- 

When therapeutic compositions having a matrix of N,N-^di- 
hydroxyethyl octadecylamine axe administered by means of the 
variable geometry device of the present in^'ention the composition 
imbibes ruminal fluid and svvells thereby causing the composition 
to expand diametrically and prevent additional fluid from 
penetrating the space between the plug of therapeutic composition 
and the interior vjall of the body- Thus only one end of the 
plug remains exposed to the rumen environment thereby ensuring 
a steady rate of disintegration. 

By choice of a suitable spring the composition can be 
exposed to an urging force which just exceeds the critical yield 
stress of the composition thereby causing the composition to be 
slowly extruded and subjected to mechanical erosion. Alternative 
elv, in a two or three component matrix in which one or two of th 
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con^onents are water dispersible^ eaqposure to ruminal fluids 



will caiase substantial swelling and softening of the matrix 
to occur resulting in extrusion and erosion of the composition 
as described above, or in some cases the matrix will be slowly 

5 compressed and the water dispersible component slowly expressedv 

together with the therapeutic agent entrained therein. On the 
other hand if the composition comprises one or more slowly 
water dispersible con^onents mixed with one or more water 
insoluble components and the viater dispersible components form 

10 a matrix in which the water insoluble components are dispersed, 
the cornposition v/ill disintegrate by dispersion of the 
dispersible components in the runinal fluid since these act as 
the binding agent for the conposition. On the other hand the 
content of water insoluble components will determine the rate 

15 at which the composition disintegrates by this means. 

The use of a device such as that described above to 

administer the composition of the invention places further 

restrictions on the compositions. For example, Brij 72 

(Penetrometer reading at 3S^C of 3 to 4 kg cm at shear rates 

20 2-3 - 7-0 x 10~^ cm sec""^) in capsules having a spring which 

at 75% compression exerts a force of 300 grams in cattle or 160 

grams in sheepjwill extrude spontaneously at much too high a 

rate and may actually extrude while the capsule is still in 

its packaging if placed in direct sun. The addition of Span 60 

25 to provide a composition containing 17% Span 60 and 83% Brij 72 

-2 

increases the penetrometer reading to 6 to 8 kg cm which works 
very satisfactorily . 
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JGeneraliy, it. can be stated that vhen using the capsule 
of- the invention the penetrometer reading of the surfactant 
should be between 5 and 40 kg cm for the shear rates 
quoted above. 

It has also been discovered that when using compositions 
which seal against the sides of the device of the present 
invention, subsequent xnoveinent of the plug by action of the 
spring reduces gas pressure in the spring compartment and the 
movement of the plug is then determined by the rate at which 
gases (carbon dioxide in particular) diffuse through the 
composition. Thus, the uniformity of release (the most 
critical property of the spring driven capsule) is enhanced 
by the process of gas diffusion through the composition to the 
spring cavity behind the composition. In order to take 
advantage of this phenomenon the end of the spring cavity 
remote from the piston should be sealed and the plunger should 
be loose fitting, a clearance of 0.5 to 1 vm being satisfactory. 

The invention will now be further described with 
reference to the accompanying eXiamples. 

EXAMPLE 1 

Matrices made up of stearic acid, polyethyleneglycol 
M.W. = 6000 and Teric 16A29 were poured molten into cylindrical 
containers open at one end. The containers were inserted into 
rumen fistulated cattle grazing mixed pasture and taken out 
at different times after insertion. The amount of matrix 
remaining in the containers was measured after drying at lOO^C 
under 700 mm vacuum. The results are given in Table 1. 
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TABLE 1 ■ 

Composition, % Rate, mg cm-2 day-1 

Stearic Acid PEG6000 16A29 at 8 days after insertion 

30 60 10 357 'i 

45 15 40 134 

50 30 20 45 

EXAMPLE 2 

A matrix consisting of stearic acid (50%) polyethylene glycol^ 
M.W. = 6000 (15%) and Teric 16A29 (35%) was poured molten into 
capsules of the type illustrated in Figures 1 to 3 of the 
complete specification of Australian Patent No. 449,029, The 
rate of dissolution of matrix was studied in vivo as for the 
cylindrical vessels of Example 1. The rate of release of 
matrix, r, g/capsule/day at time t is given in Table 2. The 
amount of matrix released, m, g/capsule with time is shown 
in Fig, 2. 

TABLE 2 

r, g/capsule/day t,day 
3.3 5 
2,3 10 
1.6 20 
1.3 30 
1-2 40 
1.0 60 

EXAMPLE 3 

A cylindrical core of matrix consisting of stearic acid 
(50%) polyethylene glycol M.W. =6*000 (15%) and Teric 16A29 (35.%) 
having a diameter = 2,5 cm and length = 10 cm was inserted 
into a capsule of the type illustrated in Figure 1 and the 
capsule placed in the rumen of a fistulated cow as in Examples 
1 and 2. The release of matrix was followed by the measurement 



of spring extension, which is given in Fig. 3. 
EXAMPLE 4 

Variable geometry capsules of the type illustrated in 

Figures 1 to 3 of the complete specification of Australian 
Patent No^ 449,029 were filled with a matrix consisting of 
sx:earic acid (32%) polyethyleneglycol M.W. = 6000 (58%) and 
Teric 16A29 (10%). The matrix contained powdered Oxfendazole 
(0.71%) suspended therein, 6 capsules were inserted orally 
into 6 steers naturally infested v/ith Ostertagia ostertagi 
the capsules released 0.26 mg/kg bodyweight per day during the 
trial. other treatment groups for comparison were treated 
with 0.625, 1,25, 2.5 and 5,0 mg/kg bodyweight/day . All 
animals, including untreated controls, were killed 8 days 
after treatment for assessment of worm burden. Results are 
given in Table 2. % efficiency of the anthelmenthic effect 
is given by:- 



control count - 


treated count 


X 100 




control c 


ount 
TABLE 


2 




Treatment Dose Adults 
mg/kg 


Anthelmenthic effect, % 
4th Stage Early 4th 
Stage 


Total 


Capsules 0.26 x 8d 


68 


57 


80 


74 


Single dose 0.625 


69 


64 


61 


64 


1.25 


87 


66 


48 


63 


2.5 


95 


88 


82 


87 


5.0 


97.5 


92 


87 


91 


The relatively 


efficient kill of 


the early 4th 


stage 



larvae by the capsules indicates that this method of treatment 



ia^is., paarticularly when the ^itiaaLnci o^f t^e dosing relatr^d tc> 
the expected time of outbreak of the larvae is mOst {>roba^ly 
less crucial in the case of capsules. '| 
EXftMPI^ 5 

The capsules of Example 4 were filled with a matrix 
consisting of stearic acid (50%) polyethyleneglycol M*W. = 
6000 (15%) arid Teric 16A29 (35%) containing suspended Oxfendazi^^ 
(1.25%). Capsules released Oxfendazole at the rate shown in 
Table 2. 



TABLE 3 



Time, day 



Release of Oxfendazole 





mg/kg/day 


5 


0.23 


10 


0.16 . 


15 


0.13 


10 


0.12 


25 


0.10 



5 naturally infested steers were treated with 
capsules, and fecal egg counts v/ere taken weekly for. 70 days. 
The animals v/ere then removed and worm-free stock run on the 
same pasture to determine the extent of re-infestation from 
the pasture. The performance of the capsules was compared with 
a single dose of 2.5 mg/kg of bodyv/eight of Oxfendazole on the 
same day of. treatment. 

Fecal egg counts are given in Table 4 . 
TABLE 4 

Days after Treatment 



Treatment 



Capsule 
2.5 mg/kg 



up to 30 37 48 54 

Fecal ego counts (Ostertagia) No/g wet weight 



= 0 
=0 



<6 
10 



<6 
27 



<6 
10 



The influence of spring strength on extrusion rate 
for Teric 18M2: 

Capsules as shown in Fig. 1 were prepared from Terumo 
(Trade Mark of TeruiRo Australia Pty. Ltd.) 10 ml polypropylene 
syringes of 1^5 cm X*D. and 10 cm length with a cylindrical 
core of Teric 18M2 1.4 8 cm diameter and 7 cm long- Springs 
24 cm long were used to hold the cores against a 0.7 x 0.7 cm 
cylindrical orifice. The springs had a force of 100, 200/ 
400, 600, 800, 1000 g at a coiapressed length of 6 cm. The 
spring chamber of the capsules were open to the outside. 
In vivo release is illustrated in Fig. 4. 
EyjV?lPLE 7 

Release by extrusion of water-^swollen matrix: 
Capsules were made of 10 ml Terumo-syringes and contained 
cylindrical cores of Teric 18M2 plus 8% Mebendazole (Trade Maif^c 
of Johnson & Johnson) . 24 cm springs v/ith a force of 160 g at i 
compressed length of 6 cm held the cores against a restraining 
bar 1.2 mm v;ide across the diameter of the open end of the 
capsule. In vivo release from four capsules is shown in 
Fig. 5. 
EXAI-IPLS 8_ 

Differential dissolution of Teric 16A29 (Trade Mark 
of I.C.I, Australia Ltd.) from a matrix of stearic acid 
(56%) plus Teric 16A29 t44%) : 

A capsule was prepared as described in Example 1, 
except that the cylindrical core was made of Stearic acid 
(56%) and Teric 16A29 (44%) . The capsule showed a constant 
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rate of release in vivo for 26 days and then stopped. The 
was initially 6.5 cm long, and this was reduced to 3-6 cm at % 
the time of removal and disassembly. The core was divide'd: 
into three equal cylinders, being the front, middle and rear 
portions of the core. These were analysed for stearic acid 

Results are given in Table 5. 
TABLE 5 



and calcium stearate. 



Free Stearic 
Acid 



Acid as 
Ca Salt 



Total 
Acid 



..f 



Before use 56% 0 56% 

Front 86.1% 10.6% 96.7% 

Middle 86.5% 5.1% 91.6% 

Rear 82.1% 3.8% 85.9% 

EXA:4PLS 9 

Evidance of the rate-limiting effect of gas diffusion 
on in vivo release: 

Tv/o capsules were prepared from 50 ml Terumo syringes r 
of 2.9 cm I»D. and 13 cm length. Cores of Teric 18M2 2.84 cm g 
dianveter and 11 cm long vere inserted and held against 
shoulders at the open ends of the capsules by the action of 
36 cm springs v/ith a 160 g force at a compressed length of 
9 cm. The spring chambers were sealed. In vivo release is 
shown in Fig. 6. At 28 days in the cow, one capsule was 
removed, a 6 mm diameter hole drilled into the spring chand)er, 
and the capsule re-inserted. The increased rate of release 
following the opening of the spring chamber is evident in 
Fig. 6- 



EXAMPLE 10 

TSlis example shows the use of the spring driven, 
controlled release capsule for the adirinistration of Monensin 
sodium (Eli Lilly & Co.) a growth stiinulant for cattle - 

30 spayed Hereford heifers were treated v/ith capsules 
in accordance with the invention containing Monensin (24% w/w) 
in a matrix of Teric 18M2. Trials, in July 1977, were run with 
30 equivalent untreated cattle as controlled* The pasture was 
subterranean clover plus rye grass and other grasses and was 
high in soluble protein but lov; in available energy. The 
capsules released 200 mg/dose for 100 days and the trial 
duration os 63 days. 

The capsules also contained chromium EDTA labelled 
vjxth radio active ^^Cr, a fecal dry matter marker to measure 
pasture consumption rates. 10 of the untreated controls also 
received a capsule containing the marker material only. Body-- 
weights were measured before and after the trial period and 
the results were as follov;s:- 

^'^Cr-Chroinium SDTA 

J. -5 

Group Bodi^^veight Gain — S.E.M. Fecal Dry Matter Output 

Controls 17.2 + 3-2 kg {0.27 + 0.02/day) 12.31 + 0-94 

Treated 18.6 + 4.0 kg (0.45 + 0.03/day) 8.05 + 0.97 

* Units g dry matter/kg live weight/day 

Both the Dody v;sight gains and fecal dry matter outputs 
v«2re significantly influenced by the treatment (p <0.01) 



IHE CIAIMS DEFINING THE IN\^ENTION ARE AS FOLLOWS s- 

1. A controlled release composition for administering 
active agents to ruminants, said composition comprising a 
solid surfactant having an HLB value of 8.5 or less and, 
when mixed with said active agent, having a melting point 

in excess of 39^C, the composition, when inserted as a solid 
into the rumen of a ruminant, being capable of slowly 
disintegrating at the interface between said composition and 
ruminal fluid present in the rumen of said rtminant. 

2. A composition according to Claim 1, wherein the 
composition is capable of disintegrating at a rate in the 
range from 0.01 cm/day to 0.3 cm/day. 

3. A composition according to Claim 1 or Claim 2, wherein 
the composition is capable of imbibing moisture from said 
ruminal fluid to cause said composition to swell at the inter 
face thereby rendering it susceptible to disintegration- 

4. A composition according to any one of Claims 1 to 3, 
wherein the solid surfactant is selected from the group 
consisting of stearylamine ethoxylated with 2 moles of 
ethylene oxide, cetyl alcohol ethoxylated with 2 moles of 
ethylene oxide, stearyl alcohol ethoxylated v^ith 2 moles 

of ethylene oxide and polyoxy ethylene sorbitol hexastearate. 

5. A composition according to any one of Claims 1 to 3, 



Wi7erein the composition comprises at least two surfactants 
having an HLB value of 8.5 or less, said HLB value of said 
surfactants differing by no more than 2 units. 

6. A composition according to Claim S, wherein said 
surfactants are selected from the group consisting of sorbitan 
monostearate# sorbitan nttsno-oleate and stearyl alcohol 
ethoxylated with 2 moles of ethylene oxide* 

7. A composition according to Claim S, comprising about 
80% by weight of sorbitan monostearate and about 20% by weight 
of stearyl alcohol ethoxylated with 2 moles of ethylene oxide • 

8. A therapeutic composition comprising a mixture of a 
therapeutic agent with the controlled release composition of 
any one of the preceding claims. 

9* A therapeutic composition according to Claim 8 wherein 

the therapeutic composition contains no more than 50% by 
weight of the therapeutic agent. 

10. A therapeutic composition according to Claim 8 or Claim 
9 wherein said therapeutic compos jt.lou comprises layers of 
the therapeutic composition interposed between layers of said 
controlled release composition containing little or no 
therapeutic agent. 



11, A therapeutic composition according to any one of 
ClaiEt to 10 wherein the therapeutic agent is oxfendazole. 

12. A therapeutic composition according to any one of 
Claims 8 to 10 ^ wherein the therapeutic agent is an 
anthelmintic . 

13, A Eiethod of treating ruminants with therapeutic 
compositions according to ?ny one of Claims 8 to 12 which 
method comprises administering said therapeutic composition 
to ruminants in such a manner that the composition is not 
regurgitated until substantially all said therapeutic 
composition has disintegrated. 

14. A method according to Claim 13 wherein the therapeutic 
composition is administered to a ruminant by means of a 
variable geometry capsule as described in the complete 
specification of Australian Patent No. 449,029- 

15, A method according to Claim 13 wherein the therapeutic 
composition is administered to a ruminant by meatus of the 
apparatus claimed in our copending application as hereinbefore 
described. 

16. A controlled release composit' on for administration 
to ruminants s^obstantially as hereinbefore described with 
reference to the Examples. 

Dated the iSth day of November, 19 81. 

COMMONWEALTH SCIENTIFIC AND INDUSTRIAL RESSARCH 
ORGANIZATION 

By its Patent Attorneys 
DAVTES & COLLISON 
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